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Low temperature sputtering- backing plate joining method 



LOW TEMPERATURE SPUTTERING— BACKING PLATE JOINING METHOD 
INVENTION DISCLOSURE. 

The present application pertains to a sputter target/backing plate joining technique and to 
assemblies made thereby. 

Background of the Invention. 

In our previous patent applications, a target and backing plate are provided wherein the target 
material is machined or otherwise formed so as to have a plurality of ridges or other salient 
surface portions thereof. These ridges or salient portion are formed along the interior surface of 
the target or backing plate. The ridged surface is then placed alongside the mating surface of the 
other member of the assembly along target/backing plate interface wherein joining will occur 
under influence of pressure and temperature (e.g. using HBP or hot press technique). Often, use 
of an intermediate joining layer may be used, in case of Ta diffusion bonded to Cu or Cu alloy, a 
Ti interlayer was used requiring two consequent HIP or hot press processes. 

In this invention, a target and backing plate are provided wherein the both materials are 
dissimilar in mechanical properties and one are machined or otherwise formed so as to have a 
plurality of ridges and grooves or other salient surface portions thereof. These ridges or salient 
portion are formed along the interior surface of the target or backing plate. The ridged surface is 
then placed alongside the mating surface (having appropriately positioned mating members) of 
the other member of the assembly along target/backing plate interface wherein joining will 
occur. 

The assembly is then pressed at a high temperature and pressure. 

The projection of ridges formed along either the target or backing plate penetrate into mating 
members along the target / backing plate interface. The projections penetrate into the grooves on 
the opposing mating surface and diffusion bonding will occur between the assembly members. 

The use of a "dove tale" partitions provide a mechanical interlocking either only at the outside 
diameter or, in case of multiple " dove tale" parts , multiple mechanical interlocking may be 
created. 

Example I.: 

The shape of the mating members can be simple trapezoid in shape with a calculated mismatch 
in hieght as shown below in Fig. 1 . This method was tried for Ta/ Cu-Zn and Ti / A16061 couples 
(see Fig.l assembly before HIP) 
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Low temperature sputtering- backing plate joining method 



Fig. 2 Assembly after diffusion bonding HIP. 




Then two parts were pressed together so that projections and grooves were put against each 
other Softer material , such as Cu-Zn alloy flows into the cavities with a negative angle forming 
mechanical joint. After pressing, final machining was performed. The partition force required to 
separate 12" DIA Ta target from Cu-Zn backing plate was estimated as 96,0001bs. The Key 
interlock strength was measured with the specially designed sample as shown below. The 
average force required to separate 3" DIA Ta plate from CuZn was measured as 12,6001bs 
(2,6801bs/inch long). 

















u 



The DB bond strength of Ta to CuZn was measured with standard 1 .996" DIA samples. Average 
of eighth measurements Ta/CuZnbond strength was 12,112psi(HIP700C, 15kpsi, 3 hours). 




Typical diffusion bond cross 
section. 
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Claims: 



1 . Target mechanically attached to a backing plate using plurality of protrusions between target 
material and the backing plate. 

2. Target diffusion bonded and mechanically attached to a backing plate using plurality of 
protrusions between target material and the backing plate. 

3. Method in 1 and 2 when the backing plate is machined in such a manner so that during HIP 
pressing it will form mechanical interlock (see Figs.) by filling the cavities. 

4. Materials to be listed: any non magnetic target material ( Al and Al alloys, Cu and Cu alloys, 
Ti , Al-Ti , NiV, Ag, Sn , Au etc) in combination with any backing plate material (Al alloys, 
Ti, Cu alloys, etc). Either backing plate material or target material need to be ductile durind 
high temperature pressing operation to fill in the negative angle cavities, so that a mechanical 
joint will form along with the diffusion bonding. 
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